ABSTRACT Fourteen subjects showing an increase of residual volume (RV) Residual volume is determined by the point at which the pressure produced by the muscles of expiration is dissipated entirely on the elastic recoil of the respiratory system. Increase in residual volume may result from loss of elastic recoil, any form of airways obstruction, or both. The purpose of this work was to study some aspects of lung mechanics in subjects with an increased residual volume in the absence of any evidence of bronchial obstruction.
patients demonstrated a decrease of MEF 50% and 25% of VC. From the MFSR curves it was clear that this reduction was not the result of increased airways resistance, but rather of loss of elastic recoil. Most patients showed a significant decrease of Pst at different volumes and changes seem likely to be evidence of emphysema.
Residual volume is determined by the point at which the pressure produced by the muscles of expiration is dissipated entirely on the elastic recoil of the respiratory system. Increase in residual volume may result from loss of elastic recoil, any form of airways obstruction, or both. The purpose of this work was to study some aspects of lung mechanics in subjects with an increased residual volume in the absence of any evidence of bronchial obstruction.
Methods
We examined 14 patients, 13 men and one woman, with a mean age of 45-5-+8-92 years (range 29-56 yr). These subjects complained of minor respiratory disability, mainly slight exertional dyspnoea. All save one were smokers-three smoked less than 10 cigarettes per day, the remainder 15-20.
Clinical examination showed no signs of cardiac disease or bronchial obstruction and all chest radiographs were considered to be normal. Study of respiratory function showed only an increase, in comparison with normal values,' of residual volume measured by plethysmography, the average increase being 5814%-+-26-33 (range: +32-104%).
Vital capacity (VC), forced expiratory volume in one second (FEV1), forced expiratory volume in one second/vital capacity ratio X100 (FEV,/ VC), and airways resistance (Raw) were close to predicted values in every patient (table 1) .
Vital capacity and FEV1 were measured with a pneumotachograph (Jaeger) coupled to a pressure transducer (Jaeger) and were obtained by integration of the flow measured at the mouth and recorded on an X-Y recorder. 49  80  78  98  225  103  200  0X17  21  M  35  93  113  118  136  91  140  0-14  3  M  36  115  120  104  145  101  141  0-14  4  M  43  77  75  96  146  82  165  0-13  5  M  52  105  118  ill  154  102  143  0-16  6  M  51  99  96   97  161  102  151  0-20   7  M  52  88  79 Intraoesophageal pressure was measured using the method of Milic-Emili et al. 5 An oesophageal balloon (length 9 cm, wall thickness about 004 mm) was placed in the middle third of the oesophagus and tested for freedom from artefacts. With the patient sitting in the plethysmograph, three or four static pressure-volume curves were obtained by stepwise interruption of a slow expiration from TLC to RV. Transpulmonary pressure (Pst), expressed as the difference between mouth and oesophageal pressure, was measured with a differential pressure transducer (Jaeger). The curves were registered on an X-Y recorder, producing volume change on the ordinate and Pst on the abscissa. The "best" of them was used to measure Pst at different volumes. The "best curve" covers a range of volume, from TLC to RV, as close as possible to VC of the patient and is free from potential errors in elastic recoil estimation which are mainly caused by active oesophaegal contractions, arising while or shortly before recording the curve.
Values of Pst at different volumes and of static compliance (Cstat) were found to be reproducible. Static pressure-volume curves were obtained by the above-mentioned method on five different days in eight normal subjects, aged from 20-24 years. When the above criteria were not satisfied, the curves were discarded and the study was repeated on the following days. A total of 240 valid measurements was, therefore, dbtained in these subjects, the tPredicted values according to Yernault et al. 6 an MFSR curve obtained in a patient with severe bronchial obstruction. Although most patients showed decreased values of MEF, the figure demonstrates that the slopes of the MFSR curves were normal or even shifted to the left in some cases. Thus the decrease of MEF in these subjects showing only an increase of RV is the result of a reduction of elastic recoil rather than of airways obstruction. Indeed, if the flow reduction were caused by an increase of airways resistance, the MFSR curve should be shifted to the right of the normal curve. 
